I.
N R.ECIPROCAL crosses between varieties of flax differmg in percentage of oil content of the seed and iodine value of the oil it was found a that while samples of selfed and crossed seed developing on the same homozygous plant had the same oil content, they did not have the same iodine value. This was considered as evidence that the amount of oil in the seed is determined by the genotype of the sporophyte on which the seed is developing, but that the kind or quality of oil produced is determined largely by the genotype of the seed itself. This xenia-like 4 genetic phenomenon in relation with the inheritance of the iodine value has not been described in the literature. In view of its theoretical and practical significance the following experiments were undertaken to obtain additional information on it by using more refined experimental techniques.
In planning these experiments it was felt that the quality of an oil should be specified in terms of its fatty acid composition rather than by its iodine value. The iodine value is determined by the number of conjugated double bonds in the unsaturated fatty acids of an oil. It does not reveal the identity or the proportion of each of the unsaturated fatty acids in the oil. Thus, oils differing rather widely in their unsaturated fatty acid composition may still have the same iodine value. Furthermore, the iodine value does not provide any information on the occurrence or the relative proportions of the saturated fatty acids, whose synthesis is very likely related both qualitatively and quantitatively to that of the unsaturated fatty acids. Ignoring the saturated fatty acids might lead to loss of valuable information for the interpretation of gone action in the inheritance of the fatty acids in general. Therefore, it was concluded that a study of the inheritance of each one of the major fatty acids would provide a much more informative approach in evaluating the relative degree of genetic control exercised by the genotypes of the seed and the sporophyte in determining oil quality than the study of the inheritance of the iodine value. Furthermore the iodine value can be computed theoretically if the fatty acid composition is known.
To make such detailed fatty acid determinations possible all oil samples in this experiment were analyzed by gas chromatography. An additional advantage of this method is that it can be used for the analysis of very small amounts of material; in this case a technique was developed for the analysis of single seeds of flax. It should be noted that if the fatty acid composition of the oil is indeed determined by the genotype of the seed, then seed developing on an F 1 plant would actually represent an F 2 segregating generation as far as the quality of the oil is concerned. Thus * Xenia has been defined as the effect of pollen on the embryo and endosperm due to the phenomenon of double fertilization, In this case the genotype of the developing crossed seed appears to overpower that of the sporophyte on which it is borne in the control of some embryo characteristics.
the study of such an F 2 seed population could be done only if single seed analyses were possible.
MATERIALS AND METHODS
Single flax plants from 5 varieties were used, in pairs, as parents in making the following reciprocal crosses in the greenhouse: (1) Dakota 48-94 X Cawnpore, (2) Abyssinian X Punjab 47, and (3) Goat X Dakota 48-94. Dakota 48-94 is a Fusarium wilt-resistant single plant selection of Dakota (G.I. 1071) and typical of the varieties grown in the Northern Great Plains. Punjab 47 (C.I. 1115), an Indian type, was a single plant selection of Punjab (C.I. 20). Cawnpore, also an Indian type, was originally obtained as 'Cawnpore 1150 from the Division of Plant Industry, Council for Scientific and Industrial Research, Australia, and bore their number C.P.I. 8144. A superior plant obtained from this introduction was increased and is the Cawnpore of this study. Goar is a wilt-resistant single plant selection of a line developed by the late L. G. Goar which he termed 183a. Abyssinian is a single plant selection from the introduction Abyssinian Yellow (CA. 300). Three pairs of single plants were used in each cross to provide 3 replications. As shown in Table 1 , these varieties differ in seed color, iodine value, and fatty acid composition. Tags marked with the date on which each cross was made were fastened to the crossed flowers and to a few selfed flowers that opened on that same day. At maturity, pairs of capsules, (one selfed and one crossed) from flowers pollinated on the same day, with equal numbers of seeds, were harvested and the fatty acids in the seed of each capsule were determined by gas chromatography. Chromatograms from such paired capsule analyses are shown in Figure 1 . On the basis of at least 10 such paired analyses the average fatty acid composition of the oil was determined for the selfed and crossed seed on each plant.
In fatty acid analyses preliminary to this experiment it had been observed that while the seeds of each capsule of a homozygous flax plant have the same fatty acid composition considerable variability exists in this respect among seed samples from different capsules. Due to the fact that the exact source of such variability 'has not been ascertained, precautions were taken, as already mentioned, to ensure that the pairs of capsules compared in each case had, as much as possible, the same developmental pattern. Thus the data presented were not biased by what could be considered as the most probable sources of variability such as the date and time at which the different flowers were pollinated, the age of the plant at the time these flowers developed and were pollinated, the position of the flowers on the plant, number of seeds per capsule, and environmental factors including soil, moisture, temperature, insolation, oxygen tension around capsules, etc. Barring these factors of the internal and external environment, the only possible origin of the differences measured between the seed samples from the capsules selected is their genetic constitution.
Fatty acid determinations were made as follows: the seed from each capsule was ground in 2 ml. of petroleum ether. The ground meal was then re-extracted twice again with 2 ml. portions of petroleum ether. The petroleum ether extracts were combined in 
